The Impact of Urbanization on Agricultural Processes 


By GERALD F. WINFIELD 


ABSTRACT: The relationship between urbanization and agri- 
culture is examined. With heavy migrations from rural to 
urban areas in the United States, there have been significant 
changes in land utilization. Land converted to urban uses 
is increasing, though it has little effect on total crop produc- 
tion. The technological transformation of agriculture has had 
much larger effects and has operated as a push-pull on the 
cityward movement of people as farm functions have moved to 
the city. Energy and chemical fertilizers now come from 
urban bases, with large numbers of urban people working for 
farmers. Yields per acre and per farm worker have risen 
sharply so that needs for agricultural products are fully met. 
Urbanization and rising buying power have moved Americans 
up the food chain. The demand for expensive animal prod- 
ucts grows. ‘These forces have resulted in a dramatic escala- 
tion of solid waste production in cities and on farms. 
Urbanization and transformed agriculture have exploded the 
organic matter cycle. The nitrogen thrown away in farm and 
urban organic wastes in the United States each year equals 
137 percent of the nitrogen in all chemical fertilizers. In con- 
trast, China keeps her organic matter cycle intact and feeds 
a population four times as large as ours on an equal culti- 
vated area. Future planning must meet the challenge of 
wasteful land utilization, the overshift of population to cities, 
and the problems of restoring the organic matter cycle. 
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RBANIZATION is a dominant 
phenomenon of our time. It is 
the product of all the varied forces that 
have made this century the most change- 
ridden period in human history. There 
is a large and growing literature dealing 
with many facets of urban studies. Yet 
there has been little written about the 
relationship of urbanization and agri- 
culture. This paper takes a look at 
some aspects of this relationship with 
special emphasis on the American ex- 
perience over the past forty years and 
its significance for planning in compari- 
son with similar processes in China. 
The past forty years have been a 
period of speeding urbanization in the 
United States with an accompanying 
decline in farm population and farm em- 
ployment. The total population has 
grown 65 percent from 122.8 million in 
1930 to 203.2 million in 1970. ‘The 
urban population has grown 117 percent 
from 68.9 to 149.3 million.t 
In addition to urban growth from nat- 
ural increase and immigration, there 
have been two internal migrations tak- 
ing place. The first was the movement 
of rural people to the cities with a large 
component of blacks going to inner 
cities. The second was the movement 
from the inner city to the suburbs of 
the economically better off, predomi- 
nantly white, but including an increas- 
ing number of middle-class blacks. 
These processes are seen in the figures 
that show the distribution of the popu- 
lation by metropolitan—nonmetropolitan 
residence in 1970 as compared with 
1960.2 During the decade, the total 
population increased 13.4 percent: the 
metropolitan areas 17 percent and the 
1. U.S. Bureau of the Census, Information 
Please Almanac (New York: Dan Golenpaul 
Assoc., 1972), p. 618. 
2. US. Bureau of the Census, “Social and 
Economic Characteristics of the Population in 
Metropolitan and Nonmetropolitan Areas: 


1970 and 1960,” Current Population Reports, 
1971, series P-23, no. 37. 


nonmetropolitan areas 7 percent. About 
80 percent of the net population increase 
took place in metropolitan areas. Vir- 
tually all of this increase was in the 
suburban rings. These changes con- 
tinued trends that were described by 
Taeuber.* In 1900, 73.4 percent of the 
black population lived outside the met- 
ropolitan areas, while in 1970, 70.7 per- 
cent lived in them, with 55.2 percent in 
central cities. Since 1940, the propor- 
tion of whites in the inner cities has 
dropped from 34.9 to 25.4 percent and, 
in the suburban rings, has risen from 
21.3 to 38.6 percent. 

Between 1930 and 1970 as the per- 
centage of urban people has risen from 
56.2 to 73.5 percent and that of rural 
people has dropped from 43.8 to 26.5 
percent, the number living in rural loca- 
tions has remained constant. In 1930 
there were 53.8 million rural people. 
Under the impact of the Great Depres- 
sion this figure rose to 57.3 in 1940. By 
1950 it had dropped to 54.2, and by 
1970 it was back to 53.8 million. This 
constant level of rural population re- 
sulted from the movement of farm peo- 
ple from farms to rural—under 2,500— 
communities as well as from farms and 
rural communities to urban areas. Jn 
these forty years the percentage of peo- 
ple living on farms has dropped from 
24.9 to 4.8, and the absolute number 
has gone from 30.5 million in 1930 to 
9.7 million in 1970.5 

Consideration of these figures sug- 
gests a number of problems that need 
examination. First, what has happened 
to land utilization? Is the growth of 
metropolitan areas seriously eroding the 


3. Irene B. Taeuber, “Demographic Transi- 
tions and Population Problems in the United 
States,” Tae ANNALS 369 (January 1967), p. 
131. 

4. Calculated from table, note 1. 

5. US. Department of Agriculture, Agri- 
cultural Statistics (Washington, D.C.: Gov- 
ernment Printing Office, 1967 and 1971), 1967 
table 649; 1971 table 648. 
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agricultural base of the country? What 
of the technological revolution in agri- 
culture? What part has it played in 
the urbanization process? 


LAND UTILIZATION Is CHANGING 


The total land area of the forty-eight 
conterminous states is 1,900 million 
acres. Somewhat over half that area 
has been in farms, rising from 52 per- 
cent in 1930 to 58 percent in 1964. 
Total cropland fluctuated between 360 
and 380 million acres from 1930 to 
1959, with a down trend in the ’60s. 
Idle and withheld from cultivation crop- 
land has gone up from 34 million in 
1930 to 98 million acres in 1970. Crop- 
land pasture and grassland pasture have 
gone up from 379 million in 1930 to 
544 million in 1964. Farm land in for- 
ests and woodlots has remained con- 
stant at 150 million. Land not in farms 
has gone down from 916 million in 1930 
to 794 million in 1964, 

Of special interest are the urban, in- 
dustrial, and nonfarm residential areas; 
parks and wildlife refuges; military 
lands; roads and railroads; ungrazed 
desert, swamp, and miscellaneous other 
areas. This category has grown from 
130 million acres in 1930 to 178 million 
in 1964. This is an increase of 36.9 
percent, In 1970 about 69 million acres 
in the fifty states were in urban and 
transportation uses, and some 115 mil- 
lion acres were in refuges, parks, and 
public installations. The Department 
of Agriculture estimates that about 1 
million acres are now converted each 
year into uses associated with urbani- 
zation. About 160,000 are covered by 
highways and airports, 420,000 acres 
have become reservoirs and flood con- 
trol projects, and 420,000 acres are 
developed for urban uses. About half 
the acreage converted to urban uses is 


6. Agricultural Statistics, 1971 table 629. 


cropland and grassland pasture. The 
rest is forest and other land.’ 

While this conversion of land is 
having little effect on total cropland and 
no effect on total crop production, it 
still cannot be sustained indefinitely. 
Furthermore, the way these converted 
lands are used, in many cases, is waste- 
ful and destructive of natural beauty 
and injurious to the environment. 


THE TECHNOLOGICAL REVOLUTION 
IN AGRICULTURE 


The population shift from rural to 
urban was impelled by the revolution 
taking place in agricultural and indus- 
trial production. It was a push-pull 
situation. The push from agriculture 
came from an important change in the 
purposes for which harvested crops were 
used, the mechanization of farms, and 
the expansion in the use of chemical 
fertilizers. An element in the pull came 
from the shift of processes from farm 
to urban areas so that millions of jobs 
moved from country to city. People 
followed the jobs. The result has been 
the disappearance of subsistence farm- 
ing and the emergence of commercial 
agriculture with strong emphasis on 
economic efficiency. 

A closer look at these processes is in 
order. The relevant data are presented 
in Table 1. Part A shows how the 
purposes for which crops are used 
have changed. Four significant points 
stand out. 

First, crop acres harvested have de- 
clined, slowly from 1930 to 1950 and 
more rapidly since. 

Second, sixty-five million acres of 
farm land, which in 1930 grew feed for 
horses and mules to supply energy to 
operate farms, are now used for other 


7. Council on Environmental Quality, En- 
vironmental Quality, First Annual Report 
(Washington, D.C.: GPO, August 1970), pp. 
173-74. 
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TABLE 1—lacrors To ILLUSTRATE THE NATURE OF THE AGRICULTURAL TRANSFORMATION 





A. ACREAGE FOR SPECIFIED PURPOSES (MILLIONS) 








Feed for Horses For Domestic Use For Export 
Crops and Mules 
Year Harvested E 
cres 
uke peak Acres Percent per Capita Acres Percent 
1930 369 65 17.6 265 71.8 2.15 39 10.6 
1940 341 43 12.6 290 85.0 2.20 8 2.3 
1950 345 19 5.5 276 80.0 1.82 50 14.5 
1960 324 5 1.5 255 78.7 1.42 64 19.7 
1970 297 0 0.0 225 75.7 1.10 72 24.2 
B. MECHANIZATION OF FARMS 
Combines, Cornpickers, 
T: Truck: wae : H: sted A 
Year (thousands) (thousands) and Miia g Mas hines Der Tacto 
1930 920 900 211 401 
1940 1,545 1,047 473 220 
1950 3,394 2,207 1,806 102 
1960 4,685 2,825 2,500 69 
1970 4,790 3,185 1,970 62 
C. UsE OF CHEMICAL FERTILIZERS 
(ALL FERTILIZERS IN MILLIONS OF Tons) 
Nitrogen Phosphorus Potassium 
T 

ake Tons Average Average Average 

Percent Tons Percent Tons Percent Tons 
1930 8.4 4.52 0.37 9.49 0.80 4.23 0.35 
1940 8.6 4.90 0.43 10.66 0.92 5.08 0.44 
1950 20.3 6.08 1.23 10.37 2.11 6.79 1.38 
1960 24.4 12.43 3.02 10.83 2.64 8.90 2.17 
1970 38.3 19.48 7.46 11.94 4.57 10.54 4.04 





Sources: Relevant tables in U. S. Department of Agriculture, Agricultural Statistics (Washing- 


ton, D.C.: GPO, 1967 and 1971). 


purposes. The production of energy for 
farms has moved to urban areas. 
Third, about three-quarters of the 
acres harvested have been used to meet 
the demands of domestic consumption, 
but with rising yields the acreage 
needed to supply each American has 
dropped from 2.15 acres in 1930 to 1.10 
acres in 1970. At the same time the 
adequacy of the diet has improved. 
Fourth, a significant portion of crops 
produced was exported. Since 1950, 


exports have increased rapidly so that 
by 1970 almost one-quarter of the acre- 
age harvested provided commodities for 
export. Export trade is handled by 
city people. 

The land that grew feed for horses 
and mules now provides crops for other 
uses because mechanization has elimi- 
nated work animals. Part B of Table 1 
documents this mechanization. In 1970 
there were 5.2 times as many tractors, 
3.5 times as many trucks, and 9.3 times 
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TABLE 2—ComsineD AVERAGE YIELD IN METRIC TONS OF THE TWELVE® Most 
IMPORTANT FOOD AND FEED CROPS IN THE UNITED STATES, 1930-1970 


TOTAL ACRES 


TOTAL PRODUCTION 


INDEX YIELD 
PER ACRE 


YIELD METRIC 
TONS PER ACRE 


INDEX TOTAL 
PRODUCTION 





HARVESTED MeEtRIc Tons 
YEAR (Millions) (Millions) 
1930 230.3 116.5 
1940 209.6 133.7 
1950 225.7 162.2 
1960 210.5 210.0 
1970 193.6 234.8 


100 0.51 100 
115 0.63 124 
139 0.72 141 
180 1.00 196 
202 1.21 237 





Sources: Specific crop tables in U. S. Department of Agriculture, Agricultural Statistics (Wash- 


ington, D.C.: GPO, 1967 and 1971). 


s Corn, wheat, oats, barley, rye, rice, grain sorghum, dry beans, soybeans, peanuts, potatoes, 


sweet potatoes. 


aS many combines, cornpickers, corn 
hullers, and milking machines as there 
were in 1930. In 1930 there was one 
tractor to every 401 acres of crop; by 
1970 there was one to every 62 acres. 

The agricultural revolution has con- 
sisted of much more than mecha- 
nization. Experimental breeding has 
equipped farms with plants and animals 
whose genetics permit them to take full 
advantage of the improved nutrition 
that new knowledge has enabled the 
farmer to supply. Numerous advances 
help the farmer protect his plants and 
animals from insects and disease. 

A major factor in increasing produc- 
tion per acre and productivity per farm 
worker has been the advances in the 
production and use of chemical fertil- 
izers. Part C of Table 1 presents data 
that illustrate a number of points, The 
total amount of fertilizer applied to 
farm land has risen from 8.4 million 
tons in 1930 to 38.3 million in 1970. 
More significantly the concentration of 
plant nutrients has gone up. The aver- 
age concentration of phosphorus (P2035) 
has risen 26 percent; potassium (K20) 
149 percent; and nitrogen (N) 331 per- 
cent. This higher concentration marks 
huge gains in the efficiency with which 
nitrogen is fixed from the air and has 
resulted in large reductions in the cost 
of transporting nutrients from urban 


plants to rural use points. The in- 
creased tonnage and the rise in plant 
food in each ton have resulted in large 
increases in the amounts of chemical 
nutrients added to farm soils. In 1970, 
American farmers applied 7.46 million 
tons of nitrogen, 4.57 million tons of 
phosphorus, and 4.04 million tons of 
potassium to their soils. These amounts 
are a 20.2-fold increase for nitrogen, 
5.7-fold increase for phosphorus, and 
11.5-fold increase for potassium over 
the amounts applied in 1930. 


YIELDS PER ACRE AND PRODUCTIVITY 
PER FARM WORKER 


A prime result of the agricultural 
transformation has been a dramatic 
rise in the yield per acre and an even 
sharper rise in the productivity per 
farm worker. Table 2 shows the total 
production and the yield per acre of the 
twelve most important food and feed 
crops. These crops occupy about 65 
percent of harvested cropland. Though 
the total acreage has declined, total 
production, in metric tons, has risen 
from 116.5 million in 1930 to 234.8 
million in 1970. This is a rise of 102 
percent. Average yield per acre has 
gone from 0.51 metric tons in 1930 to 
1.21 in 1970, a rise of 137 percent. 
The population has increased 65 per- 
cent over this same period. Clearly the 
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rise in the yield per acre has produced 
agricultural output that has kept pace 
with national needs. 

Productivity per farm worker has 
risen 383 percent. In 1930, each of the 
12.5 million farm workers produced 
enough to supply the needs of 9.75 per- 
sons, 8.77 domestic and 0.98 abroad. 
In 1970, each of the 4.5 million farm 
workers met the needs of 47.1 persons, 
39.9 in the United States and 7.2 
overseas.’ 


URBANIZATION Has Movep Us up 
THE Foop CHAIN 


A significant by-product of urbaniza- 
tion has been a shift upward on the 
food chain. The American diet now in- 
cludes more meat; at the same time the 
direct consumption of grains has de- 
clined. Americans have become more 
carnivorous. The average meat con- 
sumption has risen from 129.0 pounds 
per person in 1930 to 186.3 pounds in 
1970, a rise of 44 percent.® Since it 
takes much more grain to produce 
meat, eggs, or milk to meet metabolic 
needs than it does when the grain is 
eaten directly, this climb up the food 
chain requires crop production and pas- 
ture forage to increase to feed the 
larger number of animals needed to 
meet increased demand for animal prod- 
ucts. A principal cause of this in- 
creased demand was the rising buying 
power that came with urbanization and 
industrialization. 


How Many City PEOPLE Work 
FOR FARMERS? 


Functions once performed on farms 
now are performed by city people. The 
most dramatic is the shift in providing 
farm power from feed, horses, and mules, 
to machines, fossil fuels, and electricity. 


8. Agricultural Statistics, 1967 table 675; 
1971 table 674. 

9. Agricultural Statistics, 1967 table 528; 
1971 table 525. 


It is instructive to estimate how many 
city people work for farmers directly 
to supply production needs, or indi- 
rectly, by processing, distributing, and 
selling farm products. 

In 1970, farmers spent $22.4 billion 
purchasing goods or services required 
for production.!*®? This included $2.1 
billion for fertilizer and lime; $5.1 
billion for repairs and operation of 
capital items, including fuel and elec- 
tricity; $6.9 billion for depreciation and 
other consumption of farm capital, in- 
cluding cost of farm machinery; $1.9 
billion net rent to nonfarm landlords; 
$1.7 billion interest on farm mortgage 
debt; and $5.2 billion for other miscel- 
laneous costs. Most of these expendi- 
tures went to city people. If one as- 
sumes that each person employed in the 
United States was responsible for the 
production of an equal share of the na- 
tional income which, in 1970, was 
$795.9 billion," then the $22.4 billion 
spent by farmers with city people re- 
quired the effort of 2.26 million of the 
80.29 million employed. Using the 
Department of Labor estimate of 3.7 
million employed in farming, then for 
each three people working on farms 
there are about two city people engaged 
in supplying the goods and services 
required by their enterprises. 

Look at the national food bill. In 
1970 it was $101.6 billion for farm 
foods.!? Of this amount $33.1 billion 
went to farmers and $68.5 billion went 
to city people for their part in process- 
ing and marketing. Applying the above 
reasoning, this $68.5 billion marketing 
cost required the effort of at least 6.9 
million city people for the food compo- 
nent of farm production. One-third of 
the farmer’s product is industrial crops 
not included in the food bill. There is 
another substantial group of city people 

10. Agricultural Statistics, 1971 table 693. 


11. Agricultural Statistics, 1971 table 625. 
12. Agricultural Statistics, 1971 table 676. 


IMPACT OF URBANIZATION ON AGRICULTURAL PROCESSES 71 


that depend for their work on these 
farm products including tobacco, cotton, 
hides, and other farm-produced raw 
materials. It is conservative to esti- 
mate that for every farmer there are at 
least two city people that earn their 
living by processing and marketing, 
including exporting, farm products, 
Adding these groups, farmers, city 
people supplying farm production needs, 
and city people processing and selling 
farm products, one comes out with the 
estimate that between 18 and 20 percent 
of the labor force of the country, who, 
with their dependents total 30 to 35 mil- 
lion people, are directly or indirectly de- 
pendent on agricultural processes. This 
compares with 39.5 million people who 
were the farm population in 1940 when 
it reached its peak in numbers, but 
had already dropped to only 23.2 
percent of the total population. 


THE ESCALATION OF SOLID 
WASTE PRODUCTION 


The concentration of people in urban 
areas, the industrial/agricultural trans- 
formation, and the rise in buying power 
have generated a rapid escalation in 
solid wastes. In 1930, the 123 million 
U.S. people produced about 70 million 
tons of residential, commercial, and 
institutional solid wastes. About two- 
thirds of those wastes were coal ashes, 
20 percent was garbage, and the re- 
mainder was trash, including 5 to 10 
percent wastepaper. Some 45 million 
tons were produced in urban areas and 
25 million tons in rural areas. Con- 
siderably less than half were collected 
and disposed of in an organized way. 
By 1970, solid wastes were being pro- 
duced at the rate of 250 million tons 
per year,'* an increase of 3.62 times 
1930 production. Urban waste was on 
the order of 190 to 200 million tons, an 
increase of over 4 times the 1930 pro- 
duction. The composition had changed 


13. Environmental Quality, p. 107. 


drastically; glass, ceramics, dirt, and 
stones comprised 20 percent; metal 8 
percent; essentially nonbiodegradable 
molded and film plastics, leather, and 
rubber 4 percent. This made a total of 
32 percent that was biologically inert 
replacing the 60 percent that had been 
coal ashes in 1930. Garbage was 12 
percent, wood and textiles 10 percent, 
and wastepaper 45 percent,!* totaling 
68 percent that was organic and could 
be acted on by microorganisms. The 
most striking composition change was 
the rise in wastepaper. The organic 
portion of these solid wastes contains 
quite large quantities of plant nutrients. 
The most important is nitrogen with 
about 850,000 tons.7® 

As large as was the escalation in city 
solid wastes, this is dwarfed by the 
amount of agricultural wastes. In 
1930, most agricultural wastes were re- 
turned to the soil, particularly animal 
manure. Now with cattle feed lots 
handling tens of thousands of head on 
a single lot, concentrated hog raising, 
and the mass production of broilers, the 
quantities of animal manure returned 
to the soil have dropped, while produc- 
tion has sharply increased. It is esti- 
mated that agriculture produces 2,280 
million tons of waste each year,! 
an amount over nine times greater 
than the residential, commercial, and 
institutional wastes produced. 


THE SPATIAL EXPLOSION OF THE 
ORGANIC MATTER CYCLE 


At the base of the ecological system 
is the organic matter cycle. This cycle 
involves: the production of great quan- 
tities of a vast array of organic com- 


14, Cleaning Our Environment, The Chemi- 
cal Basis for Action (Washington, D.C.: 
American Chemical Society, 1969). 

15. My estimate based on total production 
and percentage chemical composition. There 
are considerable quantities of P2Os and K:0 
as well that are not considered. 

16. Environmental Quality, p. 107. 
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pounds by plant photosynthesis and 
biochemistry; the change and rearrange- 
ment of these materials as they move 
through the animal food chain where 
energy and structural material are ex- 
tracted and wastes created; the death 
of plants and animals; the return of 
wastes and dead organisms to soil or 
water substrata; and the degradation 
of these materials by microorganisms to 
return essential materials, such as 
carbon, nitrogen, phosphorus, potas- 
sium, sulfur, and many others, to 
forms that can again be used by plants. 

In nature and preindustrial agricul- 
tural societies, the organic matter cycle 
is completed within a radius of only a 
limited number of miles. Modern tech- 
nology has exploded these limits. With 
urbanization and fast, low-cost, bulk 
transportation, great quantities of or- 
ganic matter—food, lumber, paper, tex- 
tiles, and so forth—are now shipped 
long distances to urban areas where 
most people live. These organic ma- 
terials are quickly or slowly turned into 
wastes that must flow from the cities. 
Food is converted to wastes that are 
carried away as sewage. The nitrogen 
present in the total sewage-type wastes 
of the country is on the order of 275,000 
tons annually. About half of this 
amount goes into rivers, lakes, and the 
ocean in solution, even where good 
sewage treatment is used. About half 
of it is contained in the 12 million tons 
of sewage sludge that would be produced 
if all sewage were treated. Sludge is 
typically burned or dumped. Though 
it can be quite safe, almost none is 
returned to agricultural soil. 

The organic portion of solid wastes 
contains about 850,000 tons of nitrogen, 
no significant part of which is returned 
to agricultural soils. The 2,280 million 
tons of agricultural wastes are all or- 
ganic matter. They contain about 10 
million tons of nitrogen. In modern 
animal production, feeds are frequently 


shipped long distances to feed lots or 
broiler raising sheds. The wastes pro- 
duced are not hauled back to the soil. 
Stanford, England, and Taylor?’ esti- 
mate that only 10 percent—i million 
tons—of the nitrogen in barnyard 
manure is returned to the soil. 

Adding these three sources of organic 
nitrogen gives an estimated 11.2 million 
tons in all types of solid wastes. Only 1 
million tons get back to agricultural soil 
to directly re-enter the organic matter 
cycle; 10.2 million tons go into some 
kind of sink, where it may require cen- 
turies for them to be recycled into 
man’s life. 

The new chemical sources of nitrogen 
operate over wide geographical areas as 
well. By mass-producing chemical fer- 
tilizers and transporting them long dis- 
tances, the total and per-acre yields of 
all crops have increased. In doing this, 
7.46 million tons of chemical nitrogen 
are added to agricultural soils each 
year. The organic nitrogen in the 
wastes that are thrown away is 10.4 
million tons, or 137 percent of current 
chemical nitrogen use. Of this amount, 
about 125 percent is in animal manure, 
12 percent in solid wastes, and 2 per- 
cent in sewage sludge. Large amounts 
of fossil fuels are burned to fix nitrogen 
from the air to replace a portion of the 
nitrogen taken from the soil, turned into 
waste, and thrown away. Whatever the 
economic and efficiency advantages of 
this new system, it seems likely that, 
on ecological grounds, we will not be 
able to sustain the disruption of the 
organic matter cycle indefinitely. This 
basic biological fact creates one of the 
most urgent challenges that future 
planning must face. 

There is another serious aspect of the 
urban waste problem. Cities concen- 


17. G. Stanford, C. B. England, and A. W. 
Taylor, Fertilizer Use and Water Quality 
(Washington, D.C.: Agricultural Research 
Service, 1970), ARS 41-168. 
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trate a vast range of new chemicals 
that man has made for use in new 
products. Many of these chemicals do 
not fit into the organic matter cycle, or 
are toxic to man or other significant 
components of the ecosystem. City 
wastes, both solid and liquid, become 
contaminated with these injurious chem- 
icals, thus adding a new dimension to 
the problems of disposing of city wastes 
in ways that do not injure the eco- 
system and of recycling the organic 
matter portion to agricultural soils. 


Tue PEOPLE’s REPUBLIC OF CHINA 
IN CONTRAST 


The way in which agriculture has 
developed in China through the cen- 
turies, including the last twenty years 
under the People’s Republic (PRC), 
has been in sharp contrast to recent 
American trends. Under long-term 
population pressure, the Chinese raised 
prescientific agriculture to the highest 
levels attained by any people. In the 
1930s, yields per acre for major crops 
except cotton, corn, and potatoes were 
higher in China than they were in the 
United States, and U.S. yields were less 
than 20 percent ahead of Chinese yields 
for those crops in which the United 
States led.!8 A huge Chinese popula- 
tion was fed on a cultivated land area 
only three-fifths of that cropped in 
the United States. High yields were 
achieved, even on soils that had been 
harvested for thousands of years, be- 
cause the Chinese preserved the organic 
matter cycle intact. They returned a 
large percentage of all organic nitrogen 
to the soil. They also ate much lower 
on the food chain, consuming a large 
percentage of their food as grain with 
modest amounts of animal proteins. 
For a very large percent of the Chinese 


18. Gerald F. Winfield, China The Land and 
the People (New York: William Sloane Asso- 
ciates, 1948), p. 61. 


population, those amounts were nutri- 
tionally adequate. 

Now the farmers of the PRC put 
about 7.1 million tons of nitrogen into 
their agricultural soils each year,?® as 
compared with 8.46 million tons in the 
United States. In China, 4.62 million 
tons—65 percent—come from organic 
sources, while in the United States, only 
1 million tons—12 percent—come from 
organic sources. Yet yields per acre 
in China are between 0.72 and 0.82 
metric tons of grain per acre depend- 
ing on whether Erisman’s or Chinese 
source’s estimates of total production 
are used.2° This compares with 1.21 
tons per acre for the twelve leading U.S. 
grain crops. While the Chinese are 
increasing their use of chemical fertil- 
izers, they maintain their conservation 
and recycling of organic matter, with 
its nitrogen, phosphorus, potassium, and 
host of trace elements, directly to agri- 
cultural soils. Today, as in pre-PRC, 
they appear to be making excellent 
progress in protecting the populace from 
fecal borne diseases. The Chinese 
model deserves close attention because 
it has demonstrated that it can be sus- 
tained for long periods of time. There 
are serious questions as to the ecological 
viability of our urban dominated vari- 
ant in view of the way it disrupts the 
organic matter cycle. 


CHALLENGES TO FUTURE PLANNING 


An important consequence of urbani- 
zation is a new balance with the agri- 


19. This figure combines Erisman’s estimate 
of chemical nitrogen with my updating of 
Dawson’s estimate of organic nitrogen. Alva 
Lewis Erisman, “China: Agricultural Develop- 
ment, 1949-71” in People’s Republic of China: 
An Economic Assessment, Joint Economic 
Committee, Congress of the United States, 
May 18, 1972, p. 140. Owen L. Dawson, 
“Fertilizer Supply and Food Requirements,” 
in Food and Agriculture in Communist China, 
Hoover Institution Publications (New York: 
Frederick A. Praeger, 1966), p. 138. 

20. Erisman, p. 121. 
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cultural processes. This new balance 
directs attention to a number of prob- 
lems that must engage both formal and 
informal planning. These problems are 
serious because they impinge in a pro- 
found way on the total ecology. They 
are difficult of solution because they are 
entwined with the way the technologi- 
cally based economy has developed. 
Any solution will have extensive eco- 
nomic effects. This paper has presented 
material that focuses interest on the 
following challenges to planning: 

1, Land utilization. While the United 
States is blessed with an abundance of 
excellent agricultural land, the demands 
placed on it are heavy, and with popula- 
tion growth, extending urbanization, 
and rising levels of consumption, the 
wasteful ways land is used, particularly 
in and around the metropolitan areas, 
must be reassessed. 

2. Population shift. It is possible 
that the shift of people to the cities has 
gone too far, even though a significant 
number of city people, in fact, work for 


farm people and the agricultural proc- 
ess. It seems probable that a redis- 
tribution of population away from the 
great urban complexes and toward more 
rural settings could serve to assist in 
the solution of problems that affect the 
ecological system. 

3. Restoration of the organic matter 
cycle, The biggest challenge to plan- 
ning is the management of the organic 
matter cycle that urbanization has put 
under great strain. It seems likely that 
this cycle must be restored by working 
out ways to return both urban and agri- 
cultural organic wastes as directly as 
possible to agricultural soils. Biologi- 
cally, agricultural soils can safely accept 
huge quantities of organic wastes with 
ecological benefit. The problems are 
social, mechanical, economic, and chem- 
ical; yet the change, technology, cost, 
and injurious chemicals must be dealt 
with if man is to avoid having the 
urbanization process generate a threat 
to the survival of the modern industrial 
society. 


